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As a starting point, the Panel reviewed the scientiﬁc and
modelling questions remaining at the end of the TOGA,
which were listed as follows:
• What are the ENSO-predictability limits? 
• What are the underlying ENSO dynamics (stochasti-
cally driven linear system, low order non-linear sys-
tem)?
• What is the role of data assimilation (models with rath-
er different initializations have similar skill levels)? 
• What are the reasons for the seasonal and decadal vari-
ations in skill? 
• What is a suitable ensemble forecast strategy? 
• What is the nature of air-sea interactions over the trop-
ical Indian and Atlantic Oceans? 
• What are the relationships between the Monsoons and
ENSO? 
• What is the nature of air-sea interactions in middle lat-
itudes? 
• What is the nature of tropical/extratropical interac-
tions? 
• How do we extract information on a regional scale and
how do we make best use of the forecasts?
Several issues carrying over from the work of the earlier
Monsoon Numerical Experimentation Group (MONEG)
were also highlighted. 
• How do global teleconnections transmit monsoon vari-
ability?
• What are the impacts of tropospheric biennial oscilla-
tions on the monsoon?
• What are the impacts of stratospheric biennial oscilla-
tions on monsoon circulations?
• How important are non-linear internal dynamics in de-
termining monsoon variability?
While atmospheric GCM‘s employed by MONEG have
shown some skill in representing the monsoon they are
generally deﬁcient in their representations of interannual
variability, and ultimately the monsoons will have to be
adequately represented in fully coupled models. MONEG
had also organized some numerical experimentations on
the sensitivity of the monsoons to sea surface temperature
anomalies in different oceanic areas, and this activity will
be extended with more modelling groups invited to partic-
ipate. NEG-1 will interact at several levels with the CLI-
VAR Monsoon and Upper Ocean Panels to develop an
effective CLIVAR Monsoon initiative. The group was al-
so briefed on the establishment of a monsoon modelling
project SHIVA (Studies of the Hydrology, Inﬂuence and
Variability of the Asian Summer Monsoon), sponsored by
the European Union. Research groups are only beginning
to address the effect of atmosphere-land surface interac-
tions on monsoon variability at a comprehensive level.
NEG-1 will work closely with GEWEX, which has prime
responsibility for developing parameterizations in this ar-
ea of modelling within the WCRP.
Although appropriately coupled modelling experiments
will form the basis of most NEG-1 studies, the group rec-
ognized that there were good reasons for continuing to
use AGCM‘s to study a range of scientiﬁc issues. In par-
ticular, NEG-1 will take advantage of the Atmospheric
Modelling Intercomparison Project (AMIP) data base.
AMIP is conducted by the WCRP/CAS Working Group
on Numerical Experimentation in association with the
U.S. Department of Energy’s Program for Climate Model
Diagnosis and Intercomparison (PCMDI). Co-operation
and interactions with NEG-2 on coupled modelling activ-
ities will be essential for developing a productive analysis
of decadal scale variability of processes within ENSO, the
monsoons.
Several presentations were made by NEG members and
invited experts on relevant activities in modelling centres
to which they are afﬁliated. A number of suggestions for
modelling projects to be sponsored by NEG-1 emerged
from these presentations.
Seven principal projects were eventually identiﬁed by the
group:
1. Intercomparison of ENSO simulations in coupled
models. This project will be coordinated with the CLI-
VAR NEG-2 Coupled Model Intercomparison Project
- CMIP (See Exchanges Vol.1, No. 1).
2. Dynamical seasonal prediction, a project to assess the
predictability of the seasonal mean circulation and
rainfall for one season in advance. Several modelling
groups will use their atmospheric GCM’s to make en-
semble seasonal predictions with observed initial con-
ditions and prescribed boundary conditions; the results
will be compared and assessed.
3. A programme of numerical experimentation on the In-
dian Monsoon, focused on the model simulations of
intraseasonal variability, making use of the experi-
ments carried out in the seasonal predictability experi-
ments.
4. An examination of the potential for prediction of cli-
matic phenomena on seasonal to interannual times-
cales other than ENSO.
5. An intercomparison of ocean analyses, especially
those used as initial conditions for ENSO forecasts.
This activity will be closely coordinated with the CLI-
VAR Upper Ocean Panel.
6. An intercomparison of ocean model simulations
forced by NCEP
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wind stress products.
7. A coordinated comparison of measures intended to
predict expected ENSO forecast skill (for example, the
spread of ensemble forecasts). This will also include a
study of the consistency of forecasts among different
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